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A case of traumatic internal carotid artery
aneurysm secondary to carotid shunting
Nicola Troisi, MD, Walter Dorigo, MD, Raffaele Pulli, MD, and Carlo Pratesi, MD, Florence, Italy
The use of a carotid shunt is a well-accepted method for the prevention of cerebral ischemia during carotid surgery.
Although carotid surgeons are familiar with the risks associated with shunt use, few reports have been published detailing
the nature, incidence, or severity of shunt-related complications. We report on a patient with dilatation of the distal
cervical internal carotid artery at the site of Pruitt-Inahara (LeMaitre Vascular, Inc. Burlington, Mass) shunt balloon
inflation. To our knowledge, this complication of shunting during carotid endarterectomy has not been previously
described. (J Vasc Surg 2010;51:225-7.)
preoperative computed tomography scan.The use of a carotid shunt is a well-accepted method
for the prevention and treatment of cerebral ischemia
during carotid surgery.1 Many techniques of shunt-
ing have been described; however, the ideal strategy
of cerebral protection (routine vs selective) during
carotid endarterectomy (CEA) remains controversial.2-4
Risks of carotid shunt placement include carotid dissec-
tion and subsequent embolization or thrombosis and
embolization through the shunt. These rare complica-
tions are familiar to vascular surgeons but are infre-
quently described in the literature.1,5,6 This report de-
scribes a previously unreported complication, to our
knowledge, of carotid shunting: an aneurysm of the
distal internal carotid artery (ICA) at the site of shunt
placement.
CASE REPORT
An 80-year-old man was admitted to our department for a
symptomatic high-grade stenosis of the left ICA. His medical
history was notable for smoking, hypertension, and chronic ob-
structive pulmonary disease. The patient sustained a transient
ischemic attack 1 week before admission, with hemiparesis of the
right side.
Carotid duplex ultrasound (DUS) imaging demonstrated se-
vere stenosis of the left ICA, defined as approximately 90% accord-
ing to North American Symptomatic Carotid Endarterectomy
Trial criteria. Computed tomography angiography (CTA) of the
supra-aortic vessels confirmed the diagnosis (Fig 1) and demon-
strated a moderate 50% stenosis of the contralateral ICA, occlusion
of the right vertebral artery, and patency of the left vertebral artery.
No cerebral lesions were documented on the CT examination.
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of the stenosis with evidence of an anterior communicating artery
and anterior cerebral artery flow from the right side; no cerebral
microembolic signals were detected.
The patient was operated on under cooperative patient general
anesthesia (CoPaGeA),7 a technique based on the infusion of
remifentanil that allows clinical monitoring of neurologic function
and selective shunting during carotid clamping. Two minutes after
carotid clamp placement, weakness and paresthesias developed in
the right upper extremity. A 9F Pruitt-Inahara (LeMaitre Vascular,
Inc. Burlington, Mass) shunt was inserted and fixed through the
inflation of the proximal and distal balloons. The patient’s neuro-
logic symptoms immediately recovered, and he underwent stan-
dard CEA with prosthetic patch. The balloons were deflated after
30 minutes, and the shunt was removed. No neurologic deficits
were recorded at declamping.
The completion angiography showed a 1-cm aneurysm of the
distal extracranial ICA at the site where the distal balloon of the
shunt had been inflated (Fig 2). An interventional neuroradiologist
was called for consultation in the operating room and recom-
mended conservative management with clinical and radiologic
follow-up.
The patient was discharged on postoperative day 3 without
neurologic symptoms and with dual-antiplatelet therapy consisting
of aspirin and ticlopidine. At the 1-year follow-up, the patient was
alive and without neurologic symptoms. No restenosis was de-
tected at DUS imaging performed at 1, 6, and 12 months. A CTA
at the 1-year follow-up demonstrated no change in the aneurysmal
lesion (maximal diameter, 12 mm) and a severe stenosis of the
external carotid artery (Fig 3). In collaboration with our neurora-
diologist, we plan continued observation with annual carotid DUS
imaging and CTA.
DISCUSSION
Although no studies have established the superiority of
routine or selective shunt strategies in carotid surgery, the
use of a selective shunt strategy appears to be common
among vascular surgeons.2-4 Some authors8 advocate
CEA without routine shunting to avoid the risks of
Fig 3. Dilatation of the internal carotid artery (arshunt-related complications. For several years, we haveused selected shunting according to the method of an-
esthesia and cerebral monitoring. In patients operated
on under general anesthesia, somatosensory evoked po-
tentials are used, and the criteria for shunt insertion is a
reduction of N20/P25 waves.9 With local anesthesia or
CoPaGeA7 techniques, a carotid shunt is inserted as
determined by clinical neurologic monitoring during
carotid clamping. With this strategy, we use a shunt in
approximately 10% of patients and have excellent out-
comes.10
Two types of shunts are commonly used during carotid
surgery: the Javid (Bard Peripheral Vascular Inc, Tempe,
Ariz) and the Pruitt-Inahara. The Javid device is stiffer, and
fixation is performed with application of external clamps.
The Pruitt-Inahara is more flexible and is maintained in the
correct position by the inflation of intraluminal balloons.
Shunting may lead to complications through two different
mechanisms: inadequate perfusion or embolization despite
shunt patency or mechanical damage during shunt inser-
tion or retrieval.
Malperfusion may also be due to the presence of coils/
kinks or if the distal end of the shunt abuts the wall of the
ICA. The Pruitt-Inahara shunt is unable to maintain an
adequate blood flow at the level of the ipsilateral middle
cerebral artery in 2% of patients.11
Sundt et al1 reported a 0.5% incidence of neurologic
complications due to shunt-related microembolization
caused by the embolization of atheromatous material from
the plaque before performing the CEA or with the passage
of embolic material through the shunt, termed snowplow
embolism. Loftus et al6 described a case of distal ICA
dissection due to the insertion of a shunt.
In this report, we describe focal carotid aneurysm for-
mation as a complication of the Pruitt-Inahara shunt. There
are three potential explanations for this event: overinfla-
tion of the distal balloon, normal balloon inflation in an
area of pre-existing arterial damage, or local dissection
followed by dissection-related aneurysm or pseudoaneu-
rysm formation. It is difficult to determine which of these
is seen on the 1-year computed tomography scan.mechanisms led to the aneurysm formation in our pa-
JOURNAL OF VASCULAR SURGERY
Volume 51, Number 1 Troisi et al 227tient, although the development of an aneurysm or
pseudoaneurysm so soon after a focal traumatic dissec-
tion seems unlikely. Although we could have treated this
complication immediately by deploying a covered stent
in the area of dilation or by an open surgical approach to
the distal ICA, our neuroradiologist colleagues sug-
gested clinical follow-up with interval reimaging of the
lesion.
We were able to identify this unusual complication with
the use of completion angiography. We do not routinely
perform completion angiography after CEA12 but reserve it
for selected cases, such as after shunt insertion, to demon-
strate the presence of technical problems such as shunt-
related complications. We continue to advocate selective
shunting as a means of minimizing the incidence of shunt-
related complications.
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